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(54) Apparatus and method for controling power in a short-range communication device

(57) An apparatus and method for controlling power
in a short-range communication device are configured
such that when the short-range wireless communication
device is connected to a portable terminal by Near Field
Communication (NFC), a link key request message re-

questing a link key is transmitted to the portable terminal,
and upon receipt of a link key confirm message from the
portable terminal in response to the link key request mes-
sage, the short-range wireless communication device is
powered on.
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Description

TECHNICAL FIELD

[0001] The present application relates to short-range
wireless communication, and more particularly, to an ap-
paratus and method for controlling power in a short-range
wireless communication device.

BACKGROUND

[0002] Portable terminals such as smart phones and
tablet PCs provide a variety of useful functions to users
through various applications. Thus portable terminals are
evolving into devices that can provide various types of
information as well as voice calls by means of a number
of functions. The functions of the portable terminals in-
clude especially a short-range wireless communication
function that enables wireless communication with an ex-
ternal device within a short distance.
[0003] Short-range wireless communication is con-
ducted by Bluetooth or infrared communication. The term
’external device’ covers a number of devices including a
headset, a keyboard, a mouse, a game console, a smart
TV, etc.
[0004] When an external device is in power-on state,
a portable terminal can attempt wireless communication
with the external device. If the external device is connect-
ed wirelessly to another portable terminal, the portable
terminal can attempt wireless communication with the
external device after the external device releases the
wireless connection from another portable terminal.

SUMMARY

[0005] To address the above-discussed deficiencies
of the related art, it is a primary object to provide an ap-
paratus and method for powering on by Near Field Com-
munication (NFC) in a short-range wireless communica-
tion device.
[0006] Certain embodiments relate to an apparatus
and method for receiving a link key by NFC and estab-
lishing a Bluetooth (BT) connection with a portable ter-
minal using the received link key in a short-range wireless
communication device.
[0007] Certain embodiments relate to a power control
apparatus in a short-range wireless communication de-
vice, in which when a second NFC unit is connected to
a first NFC unit of a portable terminal by NFC, the second
NFC unit transmits a link key request message request-
ing a link key to the first NFC unit and, upon receipt of a
link key confirm message from the first NFC unit in re-
sponse to the link key request message, powers on the
short-range wireless communication device.
[0008] Certain embodiments relate to an apparatus for
controlling power of a short-range wireless communica-
tion device in a portable terminal, in which when a first
NFC unit is connected to a second NFC unit of the short-

range wireless communication device by NFC, the first
NFC unit receives a link key request message from the
second NFC unit and transmits a link key confirm mes-
sage to the second NFC unit in response to the link key
request message, and upon receipt of the link key request
message from the first NFC unit, a first BT unit searches
for a link key corresponding to the short-range wireless
communication device in one or more pre-stored link
keys and generates the link key confirm message based
on a search result.
[0009] Certain embodiments relate to a power control
method in a short-range communication device, in which
when the short-range wireless communication device is
connected to a portable terminal by NFC, a link key re-
quest message requesting a link key is transmitted to the
portable terminal, and upon receipt of a link key confirm
message from the portable terminal in response to the
link key request message, the short-range wireless com-
munication device is powered on.
[0010] Certain embodiments relate to a method for
controlling power of a short-range wireless communica-
tion device in a portable terminal, in which when a port-
able terminal is connected to the short-range wireless
communication device by NFC, a link key request mes-
sage is received from the short-range wireless commu-
nication device, a link key corresponding to the short-
range wireless communication device is searched for
among one or more pre-stored link keys, and a link key
confirm message is generated based on a search result
and transmitted to the short-range wireless communica-
tion device by NFC.
[0011] Before undertaking the DETAILED DESCRIP-
TION below, it may be advantageous to set forth defini-
tions of certain words and phrases used throughout this
patent document: the terms "include" and "comprise," as
well as derivatives thereof, mean inclusion without limi-
tation; the term "or," is inclusive, meaning and/or; the
phrases "associated with" and "associated therewith," as
well as derivatives thereof, may mean to include, be in-
cluded within, interconnect with, contain, be contained
within, connect to or with, couple to or with, be commu-
nicable with, cooperate with, interleave, juxtapose, be
proximate to, be bound to or with, have, have a property
of, or the like; and the term "controller" means any device,
system or part thereof that controls at least one operation,
such a device may be implemented in hardware,
firmware or software, or some combination of at least two
of the same. It should be noted that the functionality as-
sociated with any particular controller may be centralized
or distributed, whether locally or remotely. Definitions for
certain words and phrases are provided throughout this
patent document, those of ordinary skill in the art should
understand that in many, if not most instances, such def-
initions apply to prior, as well as future uses of such de-
fined words and phrases.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] For a more complete understanding of the
present disclosure and its advantages, reference is now
made to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals represent like parts:

FIG. 1 illustrates a short-range wireless communi-
cation system according to an embodiment of the
present disclosure;
FIG. 2 is a block diagram of a portable terminal ac-
cording to an embodiment of the present disclosure;
FIG. 3 is a block diagram of a headset according to
an embodiment of the present disclosure;
FIG. 4 illustrates a power control operation in the
wireless communication system according to an em-
bodiment of the present disclosure;
FIG. 5 illustrates a power control operation in the
headset according to an embodiment of the present
disclosure;
FIG. 6 illustrates an operation for controlling the pow-
er of the headset at the portable terminal according
to an embodiment of the present disclosure; and
FIG. 7 illustrates a headset that is powered on ac-
cording to an embodiment of the present disclosure.

[0013] Throughout the drawings, the same drawing
reference numerals will be understood to refer to the
same elements, features and structures.

DETAILED DESCRIPTION

[0014] FIGURES 1 through 7, discussed below, and
the various embodiments used to describe the principles
of the present disclosure in this patent document are by
way of illustration only and should not be construed in
any way to limit the scope of the disclosure. Those skilled
in the art will understand that the principles of the present
disclosure can be implemented in any suitably arranged
wireless communication system. Reference will be made
to preferred embodiments of the present disclosure with
reference to the attached drawings. A detailed descrip-
tion of a generally known function and structure of the
present disclosure will be avoided lest it should obscure
the subject matter of the present invention.
[0015] In accordance with certain embodiments of the
present disclosure, the term ’portable terminal’ covers a
variety of terminals including a video call phone, a port-
able phone, a smart phone, an International Mobile Tel-
ecommunications 2000 (IMT-2000) terminal, a Wide-
band Code Division Multiple Access (WCDMA) terminal,
a Universal Mobile Telecommunications System (UMTS)
terminal, a Personal Digital Assistant (PDA), a Portable
Multimedia Player (PMP), a Digital Multimedia Broad-
casting (DMB) terminal, an e-book reader, a portable
computer (e.g. a laptop or tablet), a digital camera, etc.
[0016] FIG. 1 illustrates a short-range wireless com-

munication system according to an embodiment of the
present disclosure.
[0017] Referring to FIG. 1, the short-range wireless
communication system includes a short-range wireless
communication device 103 and a portable terminal 101.
The short-range wireless communication device 103 is
a device that provides a short-range wireless communi-
cation function. For example, the short-range wireless
communication device 103 can be any of a headset, a
keyboard, a mouse, a game console, and a smart TV.
[0018] The headset 103 provides Near Field Commu-
nication (NFC) functionality and Bluetooth (BT) function-
ality. When the headset 103 is in a power-off state, it can
be turned on by the NFC functionality.
[0019] Specifically, when the headset 103 is connect-
ed to the portable terminal 101 1 by NFC, the headset
103 transmits a link key request (Link Key_REQ) mes-
sage to the portable terminal 101 by NFC. The Link
Key_REQ message, which is used to request a link key,
includes a first command requesting a link key and an
Identifier (ID) of the headset 103 or the first command,
the ID of the headset 103, and a BT address of the head-
set 103 used for Bluetooth communication with the port-
able terminal 101.
[0020] The link key is a key used for a link between the
headset 103 and the portable terminal 101. When the
headset 103 is paired with the portable terminal 101, the
link key is stored in memory units of the headset 103 and
the portable terminal 101. The BT address is stored in
the memory unit of the headset 103, when power-off of
the headset 103 is requested. The ID of the headset 103
can be a Medium Access Control (MAC) address of the
headset 103.
[0021] The headset 103 receives a link key confirm
(Link Key_CNF) message from the portable terminal 101
in response to the Link Key_REQ message. The Link
Key_CNF message includes a response result for the
Link Key_REQ message. If the portable terminal 101 pre-
stores the link key of the headset 103, the Link Key_CNF
message can include the link key of the headset 103 and
a second command indicating that the portable terminal
101 pre-stores the link key of the headset 103. On the
contrary, if the portable terminal 101 does not preserve
the link key of the headset 103, the Link Key_CNF mes-
sage can include a third command indicating the absence
of the link key of the headset 103 in the portable terminal
101.
[0022] The headset 103 powers on its BT unit for BT
communication and determines whether the portable ter-
minal 101 has the link key of the headset 103 by analyzing
the Link Key_CNF message. The headset 103 makes
the decision by checking the second or third command
in the Link Key_CNF message.
[0023] If the headset 103 determines the absence of
the link key in the portable terminal 101, the headset 103
establishes a BT connection with the portable terminal
101 in an Out Of Band (OOB) pairing. OOB pairing is for
pairing with a specific device, for example, the portable
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terminal 101 in an out-of-band fashion. OOB pairing is
defined in the Bluetooth standard and thus its description
will not be provided herein.
[0024] On the other hand, if the headset 103 deter-
mines the presence of the link key of the headset 103 in
the portable terminal 101, the headset 103 detects the
link key from the Link Key_REQ message and compares
the detected link key with one or more pre-stored link
keys. If the detected link key is identical to any of the pre-
stored link keys, the headset 103 establishes a BT con-
nection with the portable terminal 101 using the detected
link key. In contrast, if the detected key is identical to
none of the pre-stored link keys, the headset 103 estab-
lishes a BT connection with the portable terminal 101 by
OOB pairing.
[0025] The portable terminal 101 provides the NFC
functionality and the BT communication functionality.
When the headset 103 is powered off, the portable ter-
minal 101 1 powers on the headset 103 by the NFC func-
tionality.
[0026] To be more specific, when the portable terminal
101 is connected to the headset 103 by NFC, the portable
terminal 101 receives the Link Key_REQ message from
the headset 103 by NFC. Then the portable terminal 101
searches for a link key corresponding to the headset 103
in its memory unit, generates the Link Key_CNF mes-
sage based on the search result, and transmits the Link
Key_CNF message to the headset 103. If the portable
terminal 101 pre-stores the link key of the headset 103,
the portable terminal 101 configures the Link Key_CNF
message so as to include the detected link key and the
second command indicating the presence of the link key.
On the contrary, if the portable terminal 101 does not
have the link key, it configures the Link Key_CNF mes-
sage so as to include the third command indicating the
absence of the link key.
[0027] Subsequently, upon receipt of a connection re-
quest message from the headset 103, the portable ter-
minal 101 establishes a BT connection with the headset
103 using the detected link key and transmits a connec-
tion confirm message to the headset 103. The connection
request message requests a BT connection setup using
the detected link key and the connection confirm mes-
sage indicates that the BT connection has been estab-
lished using the detected link key. On the other hand,
upon receipt of an OOB pairing request message from
the headset 103, the portable terminal 101 establishes
a BT connection with the headset 103 by OOB pairing.
[0028] FIG. 2 is a block diagram of the portable terminal
according to an embodiment of the present disclosure.
Referring to FIG. 2, the portable terminal 101 includes a
first NFC unit 201, a first BT unit 203, and a first memory
unit 205. The first memory unit 205 includes a program
memory and a data memory. The program memory
stores a boot program and Operating System (OS) for
controlling general operations of the portable terminal
101 and the data memory stores data generated during
operations of the portable terminal 101. Especially, the

first memory unit 205 pre-stores a plurality of link keys
for a plurality of BT devices to which the portable terminal
103 was connected by BT. When the headset 103 and
the portable terminal 101 are paired with each other, a
link key is generated and stored in the memory units of
the headset 103 and the portable terminal 101. For ex-
ample, the memory unit 205 can store the following link
keys listed in (Table 1).

[0029] The first NFC unit 201 provides the NFC func-
tionality. Because the first NFC unit 201 operates using
induced current, there is no need for supplying operation
power to the first NFC unit 201. Particularly, the first NFC
unit 201 monitors setup of an NFC connection to the
headset 103. Upon setup of an NFC connection to the
headset 103, the first NFC unit 201 determines whether
a Link Key_REQ message has been received from the
headset 103. Upon receipt of the Link Key_REQ mes-
sage from the headset 103, the first NFC unit 201 trans-
mits the Link Key_REQ message to the first BT unit 203.
[0030] The first NFC unit 201 receives a Link Key_CNF
message from the first BT unit 203 in response to the
Link Key_REQ message and transmits the Link
Key_CNF message to the headset 130 by NFC.
[0031] The first BT unit 203 detects the ID of the head-
set 103 by analyzing the Link Key_REQ message and
searches for a link key corresponding to the detected ID
of the headset 103 among one or more pre-stored link
keys corresponding to BT device IDs. Upon detection of
the link key corresponding to the ID of the headset 103,
the first BT unit 203 generates a Link Key_CNF message
including the detected link key and the second command
indicating the presence of the link key of the headset 103
in the portable terminal 101. On the other hand, if the link
key corresponding to the ID of the headset 103 has not
been detected, the first BT unit 203 generates a Link
Key_CNF message including the third command indicat-
ing the absence of the link key of the headset 103 in the
portable terminal 101.
[0032] The first BT unit 203 determines whether a con-
nection request message has been received from the
headset 103 by BT communication. The connection re-
quest message requests setup of a BT connection using
the detected link key. Upon receipt of the connection re-
quest message, the first BT unit 203 establishes a BT
connection with the headset 103 using the detected link
key and transmits a connection confirm message to the
first NFC unit 201. The connection confirm message in-
dicates that the portable terminal 101 1 has established
a BT connection using the detected link key.
[0033] If the first BT unit 203 has not received the con-

(Table 1)

BT Device Link Key

ID of 1st BT device xxxx

ID of 2nd BT device yyyy
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nection request message, it determines whether an OOB
pairing request message has been received. Upon re-
ceipt of the OOB pairing request message, the first BT
unit 203 establishes a BT connection with the headset
103 by OOB pairing.
[0034] FIG. 3 is a block diagram of the headset accord-
ing to an embodiment of the present disclosure. Referring
to FIG. 3, the headset 103 includes a second NFC unit
301, a second BT unit 303, and a second memory unit
305. The second memory unit 305 pre-stores the ID and
BT address of the headset 193 and one or more link keys.
When the headset 103 is paired with the portable terminal
101, a link key is stored in the memory units 305 and 205
of the headset 103 and the portable terminal 101. When
power-off of the headset 103 is requested, the BT ad-
dress of the headset 103 is stored in the second memory
unit 305.
[0035] The second NFC unit 301 provides the NFC
functionality. Because the second NFC unit 301 operates
using induced current, there is no need for supplying op-
eration power to the second NFC unit 301. Particularly,
the second NFC unit 301 monitors setup of an NFC con-
nection to the portable terminal 101. Upon setup of an
NFC connection to the portable terminal 101, the second
NFC unit 301 generates a Link Key_REQ message and
transmits the Link Key_REQ message to the portable
terminal 101 by NFC.
[0036] The second NFC unit 301 can detect the ID of
the headset 103 from the second memory unit 305 and
generate a Link Key_REQ message including the detect-
ed ID and the first command requesting a link key. Or
the second NFC unit 301 can detect the ID and BT ad-
dress of the headset 103 from the second memory unit
305 and generate a Link Key_REQ message including
the detected ID, the detected BT address, and the first
command.
[0037] The second NFC unit 301 receives a Link
Key_CNF message in response to the Link Key_REQ
message. The Link Key_CNF message includes a re-
sponse result for the Link Key_REQ message. If the port-
able terminal 101 pre-stores a link key related to the
headset 103, the Link Key_CNF message can include
the link key and the second command indicating the pres-
ence of the link key of the headset 103 in the portable
terminal 101. On the other hand, if the portable terminal
101 does not have the link key of the headset 103, the
Link Key_CNF message can include the third command
indicating the absence of the link key of the headset 103
in the portable terminal 101.
[0038] The second NFC unit 301 transmits a power-
on request message to the second BT unit 303 to turn
on the second BT unit 303. After the second BT unit 303
is activated, the second NFC unit 301 transmits the re-
ceived Link Key_CNF message to the second BT unit
303. Herein, the second NFC unit 301 turns on the sec-
ond BT unit 303 by transmitting the power-on request
message to a power supply (not shown) of the second
BT unit 303.

[0039] The second BT unit 303 provides the BT func-
tionality and is placed in power-off state. Especially when
the second BT unit 303 is powered on by the power-on
request message received from the second NFC unit
301, the second BT unit 303 activates the BT function-
ality. The second BT unit 303 receives the Link Key_CNF
message from the second NFC unit 301 and determines
whether the portable terminal 101 pre-stores the link key
of the head set 103 by analyzing the Link Key_CNF mes-
sage. Specifically, the second BT unit 303 determines
whether the portable terminal 101 preserves the link key
of the headset 103 by checking the second or third com-
mand in the Link Key_CNF message. If the second BT
unit 303 determines that the portable terminal 101 does
not preserve the link key of the headset 103, the second
NT unit 303 establishes a BT connection with the portable
terminal by OOB pairing.
[0040] On the other hand, if the second BT unit 303
determines that the portable terminal 101 pre-stores the
link key of the headset 103, the second BT unit 303 de-
tects the link key from the Link Key_CNF message and
compares the detected link key with pre-stored one or
more link keys. If the detected link key is identical to any
of the pre-stored link keys, the second BT unit 303 es-
tablishes a BT connection with the portable terminal 101
using the detected link key. The second BT unit 303 trans-
mits a connection request message and receives a con-
nection confirm message in response to the connection
request message.
[0041] The connection request message requests set-
up of a BT connection using the pre-stored link key of
the headset 103. The connection confirm message indi-
cates that the portable terminal 101 1 has established a
BT connection using the pre-stored link key of the head-
set 103.
[0042] If the detected key is identical to none of the
pre-stored link keys, the second BT unit 303 establishes
a BT connection with the portable terminal 101 by OOB
pairing.
[0043] FIG. 4 is a flowchart illustrating a power control
operation in the short-range wireless communication
system according to an embodiment of the present dis-
closure.
[0044] Referring to FIG. 4, the second NFC unit 301 is
connected to the first NFC unit 201 by NFC in block 401.
In block 403, the second NFC unit 301 generates a Link
Key_REQ message and transmits the Link Key_REQ
message to the first NFC unit 201. Specifically, the sec-
ond NFC unit 301 can detect the ID of the headset 130
from the second memory unit 305 and generate a Link
Key_REQ message including the detected ID of the
headset 103 and the first command requesting a link key.
Alternatively, the second NFC unit 301 can detect the ID
and BT address of the headset 130 from the second
memory unit 305 and generate a Link Key_REQ mes-
sage including the detected ID and BT address of the
headset 103 and the first command.
[0045] The first NFC unit 201 receives the Link
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Key_REQ message and transmits the received Link
Key_REQ message to the first BT unit 203 in block 405.
In block 407, the first BT unit 203 searches for a link key
based on the Link Key_REQ message received from the
first NFC unit 201 and generates a Link Key_CNF mes-
sage based on a search result.
[0046] Specifically, the first BT unit 203 detects the ID
of the headset 130 from the Link Key_REQ message by
analyzing the Link Key_REQ message and searches for
a link key corresponding to the ID of the headset 130
among link keys pre-stored in the first memory unit 205.
If the first BT unit 203 detects the link key corresponding
to the ID of the headset 103 in the first memory unit 205,
the first BT unit 203 generates a Link Key_CNF message
including the detected link key and the second command
indicating that the portable terminal 101 pre-stores the
link key of the headset 130. On the contrary, if the first
BT unit 203 fails in detecting the link key corresponding
to the ID of the headset 103 in the first memory unit 205,
the first BT unit 203 generates a Link Key_CNF message
including the third command that the portable terminal
101 does not have the link key of the headset 103.
[0047] The first BT unit 203 transmits the Link
Key_CNF message to the first NFC unit 201 in block 409
and the first NFC unit 201 transmits the received Link
Key_CNF message to the second NFC unit 301 by NFC
in block 411.
[0048] Upon receipt of the Link Key_CNF message
from the first NFC unit 201 by NFC, the second NFC unit
301 powers on the second BT unit 303 by transmitting a
power-on request message to the second BT unit 303 in
block 413. Particularly, the second NFC unit 301 trans-
mits the power-on request message to the power supply
(not shown) of the second BT unit 303, thereby powering
on the second BT unit 303.
[0049] In block 415, upon power-on, the second BT
unit 303 activates its BT functionality. The second NFC
unit 301 transmits the received Link Key_CNF message
to the second BT unit 303 in block 417 and the second
BT unit 303 determines whether the portable terminal
101 pre-stores the link key of the headset 103 by ana-
lyzing the Link Key_CNF message in block 419.
[0050] Specifically, the second BT unit 303 determines
whether the link key has been received in the Link
Key_CNF message by checking the second or third com-
mand included in the Link Key_CNF message. For ex-
ample, in the presence of the second command in the
Link Key_CNF message, the second BT unit 303 can
determine that the link key has been received. In another
example, if the Link Key_CNF message includes the third
command, the second BT unit 303 can determine that
the link key has not been received.
[0051] If determining that the link key has been re-
ceived, the second BT unit 303 goes to block 425 and
otherwise, the second BT unit 303 goes to block 423.
[0052] In block 423, the second BT unit 303 establishes
a BT connection with the portable terminal 101 by OOB
pairing. On the other hand, in block 425, the second BT

unit 303 detects the link key in the Link Key_CNF mes-
sage and compares the detected link key with one or
more pre-stored link keys. If the detected link key is iden-
tical to any of the pre-stored link keys, the second BT
unit 303 proceeds to block 429 and otherwise, it returns
to block 423.
[0053] The second BT unit 303 transmits a connection
request message to the first BT unit 203 by BT commu-
nication in block 429. The connection request message
requests setup of a BT connection using the pre-stored
link key of the headset 103.
[0054] Upon receipt of the connection request mes-
sage, the first BT unit 203 establishes a BT connection
with the headset 103 using the detected link key and
transmits a connection confirm message to the second
BT unit 201 in block 431. The connection confirm mes-
sage indicates that the portable terminal 101 has estab-
lished a BT connection using the pre-stored link key of
the headset 103.
[0055] FIG. 5 illustrates a power control operation of
the headset according to an embodiment of the present
disclosure. Referring to FIG. 5, the headset 103 is con-
nected to the portable terminal 101 by NFC in block 501.
In block 503, the headset 103 generates a Link Key_REQ
message and transmits the Link Key_REQ message to
the portable terminal 101 by NFC. Specifically, the head-
set 103 can detect the ID of the headset 130 from the
second memory unit 305 and generate a Link Key_REQ
message including the detected ID of the headset 103
and the first command requesting a link key. Alternative-
ly, the headset 103 can detect the ID and BT address of
the headset 130 from the second memory unit 305 and
generate a Link Key_REQ message including the detect-
ed ID and BT address of the headset 103 and the first
command.
[0056] In block 505, the headset 103 determines
whether a Link Key_CNF message has been received
from the portable terminal 101 by NFC. Upon receipt of
the Link Key_CNF message from the portable terminal
101, the headset 103 proceeds to block 507 and other-
wise, the headset 103 repeats block 505.
[0057] The Link Key_CNF message includes a re-
sponse result for the Link Key_REQ message. If the port-
able terminal 101 stores a link key related to the headset
103, the Link Key_CNF message can include the second
command indicating the presence of the link key of the
headset 103 in the portable terminal 101. On the contrary,
if the portable terminal 101 does not store the link key of
the headset 103, the Link Key_CNF message can include
the third command indicating the absence of the link key
of the headset 103 in the portable terminal 101.
[0058] In block 507, the headset 103 powers on the
second BT unit 303 and activates its BT functionality.
The headset 103 analyses the received Link Key_CNF
message in block 509 and determines whether the link
key has been received in the Link Key_CNF message in
block 511.
[0059] If determining that the link key has been re-
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ceived, the headset 103 goes to block 515 and otherwise,
the second BT unit 303 goes to block 513. Herein, the
headset 103 determines whether the link key has been
received in the Link Key_CNF message by checking the
second or third command included in the Link Key_CNF
message. For example, in the presence of the second
command in the Link Key_CNF message, the headset
103 can determine that the link key has been received.
In another example, if the Link Key_CNF message in-
cludes the third command, the headset 103 can deter-
mine that the link key has not been received.
[0060] In block 513, the headset 103 establishes a BT
connection with the portable terminal 101 by OOB pair-
ing. On the other hand, in block 515, the headset 103
detects the link key in the Link Key_CNF message and
compares the detected link key with one or more pre-
stored link keys. The headset 103 determines whether
the detected link key is identical to any of the pre-stored
link keys in block 517. If the detected link key is identical
to any of the pre-stored link keys, the headset 103 pro-
ceeds to block 519 and otherwise, it goes to block 513.
[0061] The headset 103 transmits a connection re-
quest message to the portable terminal 101 by BT com-
munication in block 519. The connection request mes-
sage requests setup of a BT connection using the pre-
stored link key of the headset 103.
[0062] The headset 103 receives a connection confirm
message from the portable terminal 101 by BT commu-
nication in block 521. The connection confirm message
indicates that the portable terminal 101 has established
a BT connection using the pre-stored link key of the head-
set 103.
[0063] FIG. 6 illustrates an operation for controlling the
power of the headset at the portable terminal according
to an embodiment of the present disclosure. Referring to
FIG. 6, the portable terminal 101 is connected to the
headset 103 by NFC in block 601. In block 603, the port-
able terminal 101 determines whether a Link Key_REQ
message has been received from the headset 103 by
NFC. The Link Key_REQ message is a message re-
questing a link key. The Link Key_REQ message can
include the ID of the headset 103 and the first command
requesting a link key or the ID and BT address of the
headset 103 and the first command.
[0064] Upon receipt of the Link Key_REQ message,
the portable terminal 101 1 goes to block 605 and other-
wise, it repeats block 603. The portable terminal 101
searches for a link key based on the Link Key_REQ mes-
sage received from the headset 103 in block 605 and
generates a Link Key_CNF message based on a search
result in block 607.
[0065] Specifically, the portable terminal 103 detects
the ID of the headset 130 from the Link Key_REQ mes-
sage by analyzing the received Link Key_REQ message,
and searches for a link key corresponding to the ID of
the headset 130 among link keys pre-stored in the first
memory unit 205. If the link key corresponding to the ID
of the headset 103 is detected from the first memory unit

205, the portable terminal 101 generates a Link
Key_CNF message including the detected link key and
the second command indicating that the portable terminal
101 pre-stores the link key of the headset 130. On the
contrary, if the link key corresponding to the ID of the
headset 103 is not detected from the first memory unit
205, the portable terminal 101 generates a Link
Key_CNF message including the third command that the
portable terminal 101 does not store the link key of the
headset 103.
[0066] The portable terminal 101 determines whether
a connection request message has been received from
the headset 103 by BT communication in block 609. The
connection request message requests setup of a BT con-
nection using the pre-stored link key of the headset 103.
Upon receipt of the connection request message, the
portable terminal 101 goes to block 611 and otherwise,
it goes to block 615.
[0067] The portable terminal 101 establishes a BT con-
nection with the headset 103 using the detected link key
in block 611. In block 613, the portable terminal 101 gen-
erates a connection confirm message and transmits the
connection confirm message to the headset 103 by BT
communication. The connection confirm message indi-
cates that the portable terminal 101 has established a
BT connection using the detected link key.
[0068] In block 615, the portable terminal 101 monitors
receipt of an OOB pairing request message. Upon the
OOB pairing request message, the portable terminal 101
goes to block 617 and otherwise, the portable terminal
101 ends communication with the headset 103. In block
617, the portable terminal 101 establishes a BT connec-
tion with the headset 103 by OOB pairing.
[0069] FIG. 7 illustrates a headset that is powered on
according to an embodiment of the present disclosure.
Referring to FIG. 7, after a portable terminal 701 is con-
nected to a headset 702 in power-off state 707 by NFC,
the headset 703 is powered on as indicated by reference
numeral 705. Specifically, the headset 703 transmits a
Link Key_REQ message to the portable terminal 701 by
NFC and receives a Link Key_CNF message from the
portable terminal 701 by NFC in response to the Link
Key_REQ message. Then the headset 703 is placed in
the power-on state 705 and establishes a BT connection
with the portable terminal 701 using a link key included
in the Link Key_CNF message.
[0070] As is apparent from the above description, a
short-range wireless communication device is powered
on by NFC, thus increasing user convenience. The short-
range wireless communication device receives a link key
by NFC and establishes a BT connection with a portable
terminal using the received link key. Therefore, user con-
venience is further increased.
[0071] Although the present disclosure has been de-
scribed with an exemplary embodiment, various changes
and modifications may be suggested to one skilled in the
art. It is intended that the present disclosure encompass
such changes and modifications as fall within the scope
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of the appended claims.

Claims

1. A power control apparatus in a short-range wireless
communicat ion device (103), comprising:

a second Near Field Communication (NFC) unit
(301) configured to :

transmit a link key request message re-
questing a link key to a first N FC unit (201)
when the second NFC unit is connected to
the first NFC unit of a portable terminal (101)
by NFC, and
power on the short-range wireless commu-
nication device upon recei pt of a link key
confirm message from the first NFC unit in
response to the link key request message.

2. The power control apparatus of claim 1, wherein the
link key re quest message includes an Identifier (ID)
of the short-range wireless comm unication device.

3. The power control apparatus of claim 2, wherein the
link key co nfirm message includes a link key corre-
sponding to the ID of the short-ran ge wireless com-
munication device.

4. The power control apparatus of claim 1, further com-
prising a se cond Bluetooth (BT) unit (303) config-
ured to establish a BT connection wit h a first BT unit
(203) of the portable terminal using the included link
key when the link key confirm message includes a
link key.

5. An apparatus for controlling power of a short-range
wireless communication device (103) in a portable
terminal (101), comprising:

a first Near Field Communication (NFC) unit
(201) configured to re ceive a link key request
message from a second NFC unit (301) and
transm it a link key confirm message to the sec-
ond NFC unit in response to the lin k key request
message when the first NFC unit is connected
to the second NFC unit of the short-range wire-
less communication device by NFC; and
a first Bluetooth (BT) unit (203) configured to,
upon receipt of the li nk key request message
from the first NFC unit, search for a link key corre
sponding to the short-range wireless communi-
cation device in one or more pre-stored link keys
and generate the link key confirm message
based on a search result.

6. The apparatus of claim 5, wherein the link key re-

quest message i ncludes an Identifier (ID) of the
short-range wireless communication devic e.

7. The apparatus of claim 6, wherein the link key con-
firm message includes a link key corresponding to
the ID of the short-range wireless com munication
device.

8. The apparatus of claim 5, wherein upon receipt of a
connection request message from the short-range
wireless communication device, the first BT unit es-
tablishes a BT connection with a second BT unit
(303) of the short-range wireless communication de-
vice using the detected link key.

9. A power control method in a short-range communi-
cation device (103), comprising:

transmitting a link key request message re-
questing a link key to a po rtable terminal (101),
when the short-range wireless communication
device is connected to the portable terminal by
Near Field Communication (NFC) ; and
powering on the short-range wireless commu-
nication device, upon r eceipt of a link key con-
firm message from the portable terminal in re-
sponse to the link key request message.

10. The power control method of claim 9, wherein the
link key requ est message includes an Identifier (ID)
of the short-range wireless commun ication device.

11. The power control method of claim 10, wherein the
link key con firm message includes a link key corre-
sponding to the ID of the short-range wireless com-
munication device.

12. The power control method of claim 9, further com-
prising, when the link key confirm message includes
a link key, establishing a BT connec tion with the
portable terminal using the included link key.

13. A method for controlling power of a short-range wire-
less communication device (103) in a portable ter-
minal (101), comprising:

receiving a link key request message from the
short-range wireless c ommunication device,
when the portable terminal is connected to the
short-range wireless communication device by
Near Field Communication (NFC );
searching for a link key corresponding to the
short-range wireless co mmunication device
among one or more pre-stored link keys and
generatin g a link key confirm message based
on a search result; and
transmitting the link key confirm message to the
short-range wireles s communication device by
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NFC.

14. The method of claim 13, wherein the link key request
message i ncludes an Identifier (ID) of the short-
range wireless communication devic e.

15. The method of claim 14, wherein the link key confirm
message i ncludes a link key corresponding to the
ID of the short-range wireless com munication de-
vice.

16. The method of claim 13, further comprising, upon
receipt of a connection request message from the
short-range wireless communication device, estab-
lishing a BT connection with the short-range wireless
communication device using the detected link key.
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